ABSTRACT. M. C. R. Butler has shown that if A is an artin algebra of finite representation type, then the almost split sequences generate the relations for the Grothendieck group of A. This paper is primarily devoted to proving the converse of Butler's result, i.e. A is of finite representation type if the almost split sequences generate the relations for the Grothendieck group of A.
Since the [M] with M in ind A form a natural basis for the generators of K0 (mod A) it is reasonable to ask if there is a natural basis for the relations of Ko(modA), i.e. for Ker0 where <?!>:Ko(modA,0) -> Äo(modA) is the canonical epimorphism.
In [5] M. C. R. Butler showed that if A is of finite representation type (i.e. ind A has only a finite number of objects) then Ker <f> is generated by the elements [A] + [C] -\B\ in Ko (mod A, 0) such that there is a special kind of exact sequence 0-> A -> £ -> C -> 0 called an almost split sequence. One of our aims in this note is to show that the generators given by Butler are linearly independent as well as proving the converse of Butler's theorem. The fact that we had obtained these results was announced by Butler in [5] but the proofs were never published.
As was the case with Butler's work, our proofs depended heavily on categorical arguments. Another of our purposes here is to show that these functorial arguments can be avoided by considering the bilinear form (, ): .Ko(modA,0)x.Ko(modA,0) -► Z given by (A, B) = Ir Hom(A, B) for all A and B in mod A where Ir means length as a P-module.
While this form has been used implicitly in various situations, Benson and Parker (see [4] ) were the first to consider it explicitly and develop its basic properties, some of which we include for the sake of completeness in the following section.
Basic properties
of the bilinear form. The properties of the form of interest to us are derived from the existence and basic properties of almost split sequences. We start this section with a brief review of almost split sequences (see [2, 3] for more details). (ii) (X, C)/{lc, C) = ZEndc(X, C) for all X in ind A. This section is devoted to applying the results in §1 to proving the results described in the introduction.
We begin with some preliminary results which are of interest in their own right. We can now prove the following characterization of A being of finite representation type. 
